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Abstractor JP9020223 

PROBLEM TO BE SOLVED: To precisely detect 
a bad road such as off-road by taking out the 
high frequency component of a wheel 
acceleration from wheel acceleration detecting 
means to determine a value showing dispersion 
state, and detecting the road surface state on the 
basis of this value. SOLUTION: The signal of 
each wheel speed sensor 5-8 is inputted to a 
wheel speed arithmetic part A1 . the wheel 
velocity calculated by the wheel velocity 
arithmetic part A1 is inputted to a body velocity 
arithmetic part A2, a wheel acceleration 
arithmetic part A3, and a control part A4. The 
wheel acceleration calculated from the wheel 
acceleration arithmetic part A3 is outputted to a 
filter processing part A6a to perform a filtering 
processing for taking out the frequency 
component form the wheel acceleration, and 
further in a dispersion value arithmetic part A6b, 
processing for calculating the dispersion value of 
the wheel acceleration subjected to the filtering 
processing is performed, in a bad road judging 
part A6c, then, the road surface state is judged 
on the basis of the dispersion value, and the 
judgment result is outputted to the control part 
A4. 
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a. 

•r 5 r t t -r 5 Haiatf *3g i 2 

-r 6 r t ^f^mt-r^mun^^m, 1 5 ov^-f 

[0 0 0 1 1 
[0002] 

mt^^btixr^^^o 

ii^x^^r>^Ps^^yh^mm&mcmvxn. 
h*m^m^(D««ttm±vxi6V . ^mo^^x^ r> 



mz,Ti^f'7^^yYU^(DW^x\t.^ ^(on^^^tmB^x 

[0 0 0 41 r<0:i-:7a-KK«<O^K(c*5tt5«liM4 

0-596 -^^aicr . ^mmmm%^^^^^ lx 

[0 0 0 5] 

[ooo6lo^*:).^i9 ic^-f-^ic. :^«;(nj^d5 

[0 0 0 71 :/\^—^^&^^A^xi)^^m^mm 

% (^t2) ic. TV^>^^5/K«ffli*sra*&*tt^»^ 

[0 0 0 81 o^tJ. ^3^(om^x\^. ±m\^it^m\^ 

[0 0 0 91 

^m^mc X o xm^tiitmm^m&(omm&^^^WL 
isb^^m^m^m^^t. m^mikm^m^^cxox 

[ooio] m^m2<ommti. m^mimmm^. m 
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[0 0 111 mJk^3<D^m^^. tiju^^(o^^mic 
[0 0 1 21 m^m4<omm\^. ^w.i^m&^^WLm^ 

So 

[0 0 1 31 ft*«5«0^5^Wc. tfi^Mm&A^WLm^ 

[0 0 141 m:^^6(D^m\t. ^t^mmikm^m^m 
^m^cj^^ u^r^M-r 5 ;i t ^r^t-r^m^m^m i - 
[0 0 151 if^^7(D^§^t^. mia^^^i^mffi^^ 

[0 0 161 

^<^^-t-<i$r:*i?>. ^^^miktii^mzx<:>x:i<o»m 

[ 0 0 1 7 1 9 > mc^mmmm<oi^mm\c&<^\,^ 
x^m^m^^m'r^m^\cn. mimm&^MWi^m 
^^(o§^m\^X'^x^tsitkm%:tkm'i'^i^&iimTi^^ 

mb. z<Dmm^^^(D^mi^m^^'rm\c&^\,^xm 
mcmmikm^m^\-r^ r t t^x^ So 
[0 0 181 m:^m2<D^mxn^ ^miiKm<ommcm 

m^»m\cn^ 5 w j&s-ct So 
[0 0 1 91 m^m4<o^mxn. Mm&&»9im^m^ 



lei 6:7^-/^^5^ y :^i/*0fS«<O7'-:^^i:<o^»a»lc:j: 
(00201 ii^^5 o^§gT-fi. iis^&^^i&a^^ 

[0 0 2 11 fSa. mmm^mh UrW:. «^;tf^T^^^ 

-S«f«t;iK®4^ffi*S9^yi-sr ^;ft5-c^5o ft* 
[00221 i^. mrn^m^m^^-rmt ux. 

[0 0 2 31 

mmcm^^ii^x^Lm-r^. 

[1] m2\ft. :^mmm(o&m^mmwmm^mmvft 
T>^:^^^y \fmm->:^y'-^m^x^^, ^mi&m 

0!lT-*>So 

[0 0 2 41 *««ftl. fet&«2. *«tt3^tUf&«|ft 

5. 6. 7. si>mm^t\^. ^mmi--4(D^m\^f$:^c 

4\z\'±^ ^^mj^:^^—^mm: /^e/y v-^) 1 
1. 12. 13. 1 4:d^mm^iv. ^Mmi--4\cmm 

T^^^:3i— 2 1, 2 2. 2 3. 2 4Rt^mS. 

So 

[00251 :fv^—^^^/i^2 5 <oBf;Ki^ii;^^*tffi«:. ;^ 
:y^2 etcJzoTSim^tLSo ^-<i5^ 
/V2 5;55K;?^ii^ixT*:p50^Ji&dS§|*^5ctt5t. 
>^ h3^:/y^>r5/^2 6d*b3h>'«-^dstti:^*n. 

^f^<D#^0j®,^Tr^;^- >'ft'^3&sm;^ ^ nso 

[0 0 2 61 yif— /^2 8a. y 2 8 b li. 

>^>f— /v-vy i^^l 1-^1 4i>^ib»m^ti'ft:fi^—^^ 
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[00 2 7] r^^z^zr,^^ 2 1 — 2 4 fi. ^^$0®© 

% (ECU) 4 otc:j:or^^ai$n. r>^^^^yym 
ff^H^U ^*^i~4(7>-ttx-^tL{ci^i-5SIi&:^$' 

©J«ii-So ^r^^^::^—^ 2 1-24}^. ifJEE^— 

1 1 ^c:^i:)oTv^fcp^ y lf— y-^a 8 a 

-^2 2-2 4^m^[^^Oi^ib^^tTT#-5o * 

So 

[0 0 2 81 m^P:*J»imK4 ori. cpu. rom. r 

^^-^ 2 1-2 4{c^r5igib^J»^-^^tb:^-t-So 
[2] H?rl2a^S0»[Hi^4 ods^^T-r-ST^^^;^ 

[0 0 2 91 «:^3iS-fe>'1^5-8(^«-^f^. 
»»S|5 A 1 {c A:^ $ tt. ;i (0*«iSfi[«»«fP A 1 a: o 
T^ffi^ixfc:i^itSfi. A 2 . *^*D 

SISSISaSAS. 0JISi|[PA4tcfcb;tj$n5o 
»«PA2{cj:or»tilStb;fc^flcSSW:. fflffliaA4^ 

tt. ^Jffli?fPA4{;itli;fj$tL5o 



[0 0 3 01 '^im&^W^KZ\^X.^xnm^f\^fz. 

DVWFD (n) =AO-DVW (n) +A1 • DVW (n-1) 
+ A2- DVW (n-2) 

+ BO-DVWF (n-1) +B1-DVWF (n-2) 

tLft D VW : >^ ^ fV^^-^^lsmS, 

DVWF : y ^f\^^^^-^Wsm& 
AO, AU A2. BO. Bl::7^/Vj?ff» 

o*»5. ^ (1) o:7>f/Wi$^ia^^;&^ W&<r>'mn^^ 
^(o^^^^m-^^^^'^^y hf^^mz.. y^;v 

^«»A0. Al. A2. BO. Bl$:S?:;£-r5„ Ai^ftjlC 



^^0.31$BA6 a lcm;^^i^So ;icO^®i&li^^A6IC:|o 

BA 6 b Id ioTSCm^nfc^afflfi. ^K^J^A 6 
c Jdtbj^^tt. ^K^J^A 6 c Jc:J;or*J^^tLfcS 

mW:. fflffll«SA4lctti;^i$ttS. 
( 0 0 3 1 1 br. ffiI»aJA4 -cw:. Mia#st»3e* 

{c£<5v>r. TiJ''^^^— 2 i~2 4^M^Si■t■-5^ii;tl 

4co:7o— ^^cs^v^TUi?g-r6o f^. ^o^m 

[0 0 3 21 1 Ofc^oV^T. #8:7^ 

2 0 -CJi. ^mSL"^ vi^ 5 - 8 d> e> 
[0 0 3 31 m,<:^'Ty':ri ZQ^{X^ :^'r y^\ 2 0 

1-4 (o^-Mm&^^ 
[0 0 3 41 m.<:^y'yy'i so^cti. mcm^-T^m 
[0 0 3 51 mK^^y'y^i 7 0-en. m^nm-r^m 

T. Tl^^y^^^y YUm^^fS^^X^ 7^'r y':f\10\Z. 

<Mk\c^ ttfB^7^!y:/i 4 0(crtTi:>ns:i:|iJ!jD3gS<?5 

[0 0 3 61 ^(Dy.'ry-fX 4 0 "Cfi. TfS^ (1) «D 



(1) 

«;thf2 0-3 0HzJ:9iSv^J^ife»^5>^iaiS 
(1) c^r7^/Wi$^^S:^^^i-5o 
T. c:co:7-</V'^ y >':/^3g{Cj:oT#e>ttfcDVWF 
D (n) <^ffl^. :7^/w^«*»jtoi£SDVWFi:-r 

So 
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[0 0 3 71 :i<Oy^-{y<:;^:7^/u^\zX^y^/i^^l}:y 

DVWB= {DVWF (1) 2+ 

^Ur. r<D^ (2) ^cS-:3v^r. ^Tlc^-<2>^tc:U 

10 0 4 0] ys^yzr2. 2 0TM^> m^y^'ry^l 4 0 

<D^m\^xw^m^f\^fz y ^ ^y^^w^WsmSiO vwf o 
rcT-#^^W»r$tx5^;^7^5':7^2 4 0{cii;5^. 

[0 0 4 11 y^'ry^Z^OXn.. 5^fi:MS^ffiDVS 
UMSrn-CSIoT. 5>f^MD VWB ^gffii-^o iBE< 
■7^S/:/2 5 0-CJi> 5>^1Ba^fflDVSUM^i5' ^) T 

(D^ic, m^y^^v-:f\ 6 0tcrfTt?n^^K*l3^tD^ 

[0 0 4 21 ^-r ,x7"3 1 OICT. Ff^O^^^fl 

^^^^^V^ («?ll;tl^5 Oos) X^^t^^t^^^l-^X^. 

rr-c#S*I»f$lx5t>^7^^>:/3 2 0(cii;5^. 
-Cf;^. MIB;^^^^/:/! 5 0lcT^tb$nfc:»^mmDVW 

Vb (n) =MED {Vb (n-1) ~Kdown*AT, Vs (n) 
+ Kup*AT) • • (3) 



[0 0 3 81 0 6&U^TiB^ (2) :7>fyw 
^:i:^^SD VWF CO 2 

»ini^DvwF(0:»ffic^o^^^g$r^UTv^6, -g^i^ri^J- 

gl[ffl[DVWB:^*:-e*)tbrf> -^rcOy^^^X^tOgg;^:^^ 

[0 0 3 91 
• • +DVWF (n) ^) /n (2) 

5t-rSo ^r-x?#;t2}gM$^^s^:;^7^.y>^3 3 otcii 

— *-S^^*l»f^ix5t:^'r5/:/3 4 Otciltfo 
[0 0 4 31 :^'rv:/zzox\x. 5>»ffiDVWB3&5:^ 

1t.^\Z.y'7^KYi^0\Xi^yY\^^ — S.*^!!lS^J»Ti- 

u^iai 0, lai 2(r>mmm\c^^'^^xmm't^. 
[0 0 4 41 f^. ^m^xn.. m^^^i^<o^vx^ 

'^(DWS&tmf\^^:>(nX^ :/W-=^?«JBE$rJb#a!lJc0J®J 

[0 0 4 5] [a9c?:>;^7"5'>^4 1 o-cfi. tiriB;^-7"y:7' 
1 2 0lCTia#^?ttyt^]^{cS-5v^T. :^j^(D^«: 

iasvb^tt»i-6o cc-ctt. ***ii-4o*ttjs 

a<7:)^'oS:^3^tf^Vst ^^Tt-^i-^ (3) lei 

oT. itne:^fr^avb^^air5„ 

[0 0 4 61 



Vb (n-1) 



fefcL. Vb: 
MED : ^f^r^M^S^^ 
Kdown : *S«aiSTK*» 
AT : S^^SI 
Vs : 
Kup : 

n : iSStiuS: 

fS5. wC-C*f^3^iSVb$:#lii-r5KtC. t?n5$^5i 
ffiTIS^aKdown{C|i-^M<O0g;tf^l. 2G. 
3SS±K:£»Kupf;irtC— ;£fflcO*^;tffO. 6G (G«fi 



[0 0 4 7] ;^-7"iy:/4 2 O-Cr^. 5':7"4 1 0 "C^ 

i?)fc*:«^i^Svb«r^;£<DlS%I^CT. n-^^&m^^^ 
Vb^g[mi-5o wtD^«c5SS^2flkVb^:tt. mioic 

r:^^:^^vYfm\^^-:>x'smm&i^mc 

[0 0 4 81 1K<^X5^>^4 2 ^"rv^A 2 0 

5^:/l 6 0(O®KJ|5j;£|c^£CT^M-r'5o A#:tel-f^. 
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[0 0 4 9] :^'ry:/4 SOTMi. gtJiS;^x ;^:/4 l 0 

6Vbx (n) = [Vb (n-1) -Vb (n) 

6 Vb (n) =MED ( 6 Vb (n-1) -Kpdown*AT, 6 Vbx 
6Vb (n-1) +Kpup*AT) -KGH 



%:^mm^mm& « vbx^ ltt^^c (4 ) xnm 
:i(D^^Mtmmm6Vhx^m\^^xTu^ (5) -c. ttj 

$ttfcSaim$r^t^:^i«ici^6 Vb<t bT#6o 
[0 0 5 0] 



) /6t 

n : SISlsiSc 



(4) 



(n) . 
(5) 



tztzv. 8 Vb : m^mtmrnet 

MED : ^'Pafil^^^ 
Kpdown : Umm^it:^- 

AT : mnmm 

6 Vbx : 

Kpup : mmmmt:^- k±hisis 

n : S^^IhII^ 
KGH : MiE^S: 

m. ^ (4) t;i*3tt?)aLffimr*fe5¥i^:^^^jiS6 V 
bx;55 0 J: t9/h^? < /^ofc^tcii. ^laK^^a^lciiSSt 

aiffi^s^-^-r. tfriEiafcb vfzw-^Mim^^ s vbx^ 

^ (5) tc^v^s<^: 5l--rSo ^ (5) l;ii3JtS 
immmit:^- KTISSSKpdown. «5SS^^b;?f- K 
JilS^^Kpup^U^«jE^S:KGHfl. ^^-t-S^X^y 
:r4 40. 450. 470. 490. SOOlCTgLtti^ 

[0 0 5 1] >^7"5^>^4 4 OT*t^. m^^^y'iyyi 2 
0. 4 1 01?*J?)?>n^«-*:|&l'-4O*«i5tS^ttf* 

*^S}cs<3vNT. 1 -4 (d;^ y v^zf^^mn-r 

^->^m^n^ iftlS^T^S^^^l 3 0. 4 4 0(CTStti$ 

[0 0 5 2] P^y'yZfA 6 0 "Cl^. x^Xi/:7'4 5 0 tCT 
\ZMl^XT^^=^:^-^ 2 1 trvi^y^ h^mW)^'^^^ 

<mW}m-^^mtf-r^o mm^. :^y'iy:f4 7 ox\t. 
&mm2{cM\^xr^^:^:r,^i$^ 2 2^yuj>( Ywm 

[0 0 5 3 J fttc, :^'r y:fA 9 0.5 OOXVt. 
^ixi&^«S3. :fe^Si4lc>iti-sy Kl^g&^iei^< 
^->'^*l;£i-5* :^7^y7'5 1 o-cf*. &:&«tt3. 



>^5 2 0-Cfi. ^*X^^x:&^@3. &m«B4lC^UTr 
i5^2 3. 2 4^y uy-r Kl^i&$^-5-<<. 

^/>^4 5 0. 4 7 0. 4 9 0. 5 0 0 ^^:*5V^-C»:;e$i^ 

[0 0 5 4] i^. r^-c^s^n^y uy-r Ki^Kjfai^ 

5fc^^;^x^;/:/4 3 0jc*5(t5«l^^*mi« 

^l:;«f- KTIS^^Kpdown. WM&m\L^- Y±MW^ 
KpupJttWfiE^»:KGH60^jE*ff=t>*SUrv>5o 

[005 5] . la 1 1 0^7^ i/:/6 1 0 -eii. 
2 0 (ciitf o 

[0 0 5 6] ;j^7^ix:7^6 2 ox\x. m^<oum^1^^'n 

m^it^-r^o f^a. #«i-4(c^-r5yi^y-f k^hi 
:^-r v'^4 4 o^c*5v^T^a^$nfc;^l; ^/y^^^^ffi-T 

[0 0 5 7] >^x5^:/6 3 0-efi. *(i<D;^ y 

:y KSll®+T?W:/iV>::i:Sr^-roiJ:^3tU. ;^7^s/:/6 
4 0 iciitfo 

[0058] r<Z)^'7'^/>^6 4 O-Cfi. FABS=0^ 



[0 0 5 9] :^'ry':fe sot^ti^ ^tE<D^<Dmm8t 

[0 0 6 0] :^'r y:/e 6 oxvx. *|i<D^ y 
^^<^>^y Kom^<omm:^\^(0 

100 6 1] r<^;^7^y^6 7 ot?fi. <:$i<7>yuy>r 

[0 0 6 2] J^T'^yT'e 8 OT-li. ^M^<DmtE(0 :^ V 

;^-7":y:7^6 8 0F^{c^-r-^5'7'{-a-^v^r#4:*l 

^ i 6?I^tC <t o T m <^ ^> -7 ^^ffi-rs J: 9 
UTt>i:v\ j^. :^nmmx\t^ :!^)) y':fm\z»t^y< 
"yj^—^sx^ s 2 ^^tL^it 1 5 %^ 5%(;i^;eu. 

1. OG. +0. SGtd^^LTV^So 

[00 6 3] :^'ry:fb9 0X\±. ±12-^ 7^tc::^oV^T 

«li'-4^;^T^5^:^6 8 oidisv^T^ws^ttfcy wy^ 

VWLW}Un^<^ — >\z.m^\^^X^ C(7>*«|{c^LTTi5^ 
10 0 6 4] y^'ry:fe90X. ilB-^^^^tH** 



= 3Xh^tmm^fttzWr^. :^y'y:f7 0 0\cmt^^ 
:i(o:^y'y^7 0 0XtX. Witt^^<^'-:yp^3(om 

{c:ri^7" !y:r7 i o(caitf« 

[0 0 6 5] J^Ty-^T 1 0-ei^. — ^^P = 3 <OW 

mm^^^mii^^m^^mi.. T>^^:^^^yh*wmm 

6o J^<>^7^5':/7 2 O-Cft. FABS = 0^§ltT. 

V-^s m^mi 2JC-CPi£-r5P = 4 

2 1-2 4^^i^^i-^]^ib^t-^^^uTv^-5o 
[0 0 6 6] Si2tc^i-^{c. *-f. yy^/^Ywm 
$gffli/<>5r— >.p = oH[. ifrl2>^7'i/:r6 7 o^u^^^v" ^ 

8 0(D-7 5/y^_h-t?^5t^f^o«|;(jD3^gfi.Ot;^ y y 
— =aeJ»E;653jx-i' — y >'^J;i;5>^;J>>o X V ^ 6 :i ^ tc i o 

[0 0 6 7] ^^{c. yi^y^vmm^m^<^—>p = i 
mm&:^\^(oMm&t<Dmmcii^^^x. m^i^xyi-— 

><ric*(&^i^®i:(Oje^«^ffi«r[Hl«i-5yu/-r Kl^f& 
[0 0 6 8] y K^ib$fjt^/^i$^— vp = 2fi. >^ 

i^y ^'^^;l;6*}6-5y'^~^^«EESr^i-5^i*m■^^tb 
[0 0 6 9] yi^y^h*mmmmy<^—>p^3}±. :^ 

7^^7*6 8 o^o^!/:/±^c*5V^T. y:/spt*teSD 
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5 <fc 5 f-^^V^;^^S^^S'rSo 
[0 0 7 01 y i^y-r K^ibM^^l^<^$'-:/P = 4^i. >^ 

[00 7 1] i^±n^}^tzm\z. ^mmm-^^. #«i 

[0 0 7 2] ^oT. rOjE56/.^^^^J5£Og;^{cg^ 
^(Dmc^ ^(O&mmSU S2. Gl. G2Sr. =3|r 

[0 0 7 3] m^:^T^yy^4 3 0\cxmn^th^ 

4 3 1 3 4-i-(Ci5«$ttTV^'5«lC, mit^Wm^Md 

y±wims(iKpupRimjEm&KGH^^mvxh 



(^:te0i2) ll^0i2<oKffi^^®sglJ^g^c:ov^ 
[0075] *^;^^-e«:. **li^SScaA 1 . 

]^SiS^SBA2. *®;[JD3^Sg|^$B A 3 . ^J^SIaA4. 
ftiSWA 6 a . A 6 b , HK^pJg^J A 6 c 

[0 0 7 6] o^?). ^mstmmuAii>^h. mnm 

YWSB^^t^ii^(0^—^t^^ :7^yW^^3®SgA6 a 

SOJ^K*i;felfPA6 c (ctti;b^tL5o 

m\X^^=^-y^^^i^:^^ y^A l;^5:^>'*#^fcttg|j^ 

[0 0 7 7] ^-Tv :^'ry':rB i 0^c:^3V^-c. ^S:77 

2 o -en. 5 — 8 ;6> ^ com^j^fg -^{c 

S-:5V^T. 1-4 vw^M^-rSo 

[0078] l^<>^7'>^:/8 3 o-Cfi, ^7^j/::^820 

T*Sl^bfc$:Mi^vw;5>e>^*:«l 1 ~4 o^ft^niiSa 

DVW$rillg[i-5o ig!<^7^5'>^8 4 1-8 4 7T-f^. 

TI5<o«|i:, :^7^5^:/8 3 o-Cia»L;/h*4:|ii— 4<o 
[00 79] o*!J, ^-Tx :^7^!y>^84 1 {CT. y >( 

:::(Dy^/v^mSiiKt. Jia^bfc^ (i) {zisi-f^ 

y>(/U^^»AO. AU A2, BO. Blt<Dm\Cft. W 

^(D^n^Xfr:^i^h^-''&<Dm%t^^^ ^ z.<oy>(;VJ^ 
«»KoM^^Mi-^i:. titers bT:7>f/Pi$^«iS A 
0. AK A2. BO. BK^tg^^MStt-So 
[0 0 8 0] lg!<^5"!y:7'8 4 2-Cfi. :^3^SVW;55 

»f*HSt:^7^ 5^:^8 4 4 tcii;^^. -^S^^^J»f^t^5 
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